Female hymenoptera are renowned for their ability to adjust offspring sex ratio to local mate competition.
Introduction
The study of sex ratios has been hailed a flagship of success of the optimality approach in evolutionary biology (West et al. 2000; West 2009 ). The main prediction that sex ratios should be skewed towards daughters as local mate competition between brothers increases (Hamilton 1967 ) is very well supported (King 1987; Hardy 2002) . Even so, several authors have argued that while the theory seems to make qualitatively good predictions, it is quantitatively not accurate (Waage and Lane 1984; Orzack 1990 Orzack , 2002 Greeff 2002; Nelson and Greeff 2009 ).
Should we be concerned about these inaccuracies?
The majority of researchers agree that the models used in the optimality approach are abstraction of reality formulated to guide our enquiries (Parker and Maynard Smith 1990) . In fact, it is highly unlikely that deviations will not crop up! Many experiments reflect this view by only testing whether a proposed influential factor has the predicted qualitative effect on the trait. These tests are normally done, in Orzack's (1990) parlance, agnostically, in that the qualitative correspondence rather than the quantitative fit between predictions and data is tested.
There are pitfalls to this qualitative approach: persistent oversight of discrepancies will lead to complaisance and eventually introduce blind spots in the field (Orzack 2002) . Quantitative inaccuracies are compounded by the fact that crucial assumptions are frequently not confirmed (King 1987; Orzack 2002 ). In the case of sex ratios, the mating system is frequently not pinned down (Orzack 2002; Molbo et al. 2004 ). For instance, despite more than thirty years of sex ratio research on the wasp Nasonia vitripennis, the natural population structure was only investigated in two studies, one as recently as 2008 (Molbo and Parker 1996; Grillenberger et al. 2008 ). The qualitative approach can also lead to a myopic vision of the problem and few sex ratio studies consider alternative explanations (King 1996; Burton-Chellew et al. 2008 ). Orzack and Sober (1994) have argued that the optimality principle is so pivotal a concept that it should be verified. Even so, Orzack and Sober (1994) admit that while one optimality model may be falsified, it may in principle always be possible that another would fare better. An additional problem is that statistics are geared to reject a null hypothesis rather than accept a specific alternative hypothesis. Proving that an optimality model is true is thus tricky. Orzack (1990) suggested a strong and weak test that can at least reject the optimality model. The strong test takes the correlation between predicted and observed values and Orzack (1990) argues that if this is above a high value such as 0.95, then we can "accept" optimality. The weak test calculates the regression between the observed and predicted values and if the predicted values can explain a significant part of the observed data, then the model captures at least part of reality. A potential problem with the strong test is that if the trait varies around the Optimal sex allocation in a fig wasp optimal prediction, it will lower the correlation.
We can also expect that influencing factors may be measured with inaccuracy which would introduce an error into the prediction (Parker and Maynard Smith 1990) . Orzack (1990) suggests alternative ways to map behaviour onto predictions that acknowledge these inaccuracies.
A more direct approach is to measure the fitness consequences of deviations from optimality (Orzack 1990; Shuker and West 2004) . If these deviations are small enough, it seems reasonable to conclude that selection has driven the trait as close to the optimal solution as is realistic. A potential problem with this approach is that, invariably, the fitness equation that was initially optimized is used to calculate the fitness. All the assumptions in the original fitness equation will thus still apply.
A potential solution to these problems may lie in the use of likelihood. Edwards (1972) has argued that the only claim we can make with some resolve is that one model/hypothesis can explain the observed data better than another. Likelihood has not been used frequently in behavioural ecology but it offers several advantages (Hilborn and Mangel 1997) . First, it demands the use of alternative hypotheses. As such, it forces us to utilize one of the strengths of the optimality approach, namely to develop alternative models that take into account different sets of factors.
Second, it breaks the reject-accept bind. Edwards (1972) defined support for a hypothesis relative to an alternative as the log-likelihood of the former divided by the log-likelihood of the latter. Support is thus a measurement of how much more likely the observed data are under one hypothesis as opposed to another.
When studying adaptations, it is crucial to appreciate the ecological context of the trait (Herre et al. 2001) . First, Herre (1987) showed that traits fit optimal predictions more closely in situations that are encountered more frequently and we cannot expect organisms to behave optimally in conditions they never encounter. Second, it gives us clues to the information the organism may use to facultatively adjust its strategy. By comparing data to different optimality models that consider different limitations and sources of information, it is possible to identify the information that is used.
In general, and perhaps unsurprisingly, wasps seems to use more accurate information to adjust their sex ratio Moore et al. 2005b ).
An important extension of Hamilton's original sex ratio model was developed (Suzuki and Iwasa 1980; Werren 1980 ) when several workers showed that parasitoid females that oviposit after the first female produce smaller, more male biased clutches (Wylie 1966; Holmes 1972) . Models show that when females know both their own and the other females' clutch sizes (complete knowledge), then the optimal sex ratio increases as the other female's clutch size increases and decreases rapidly with increases in own clutch size (Suzuki and Iwasa 1980; Stubblefield and Seger 1990 ; see more details in the materials and methods; Fig. 1 ). Stubblefield and Seger (1990) argued that it is useful to compare this complete knowledge model to the self-knowledge model where the female only has information about her own clutch size. The selfknowledge model needs to be solved numerically and is derived in more detail in the materials and methods, but the optimal strategy corresponds to the average response of the complete knowledge model (Fig. 1) .
Hymenoptera have become an established model taxon for studying sex allocation because of their life history and the fact that females can control the sex of their offspring by controlling the fertilization of eggs (King 1987; Werren 1987) .
Males are derived from unfertilized eggs and females from fertilized eggs. Some studies on N.
vitripennis have considered own and other clutch size separately but have found mixed results, with either own or other clutch size significant, but not both Burton-Chellew et al. 2008; Flanagan et al. 1998 ).
The pollinating fig wasp Liporrhopalum
tentacularis has been shown to use its own clutch size to determine sex ratios (Moore et al. 2002 (Moore et al. , 2005b Raja et al. 2008 ). An earlier study claimed that females also respond to the presence of a second female (Moore et al. 2002) , but this result was not repeatable in later studies (Moore et al. 2005b; Raja et al. 2008) . Liporrhopalum tentacularis lacks accurate information about oviposition by other foundresses as previous foundresses leave the fig again and additional foundresses may enter later and it determines its sex ratios by laying most male eggs early followed by mostly fertilized eggs (Raja et al. 2008 ). In the pollinating fig wasp Blastophaga nipponica second females use its own clutch size and the presence of another female to adjust their sex ratios (Kinoshita et al. 2002) . Other sex ratio studies on fig wasps have combined the clutches of the two females so that the importance of relative clutch size could not be ascertained (see Herre et al. 1997 for a review of data). However, these studies show that sex ratios increase as foundress number increases and in several species the number of males also increases, showing that the L. tentacularis mechanism of sex ratio adjustment is not the norm . Molbo et al. (2003) showed that Herre (1985) was in fact working with sets of cryptic species and that some two foundress broods could in fact contain one of each of the species. In these cases we should not expect sex ratio adjustment to an alternative species.
When oviposition sites are limited on a patch, the clutch size of the two females can be negatively correlated (Shuker et al. 2005 ). This will mean that self-knowledge implicitly includes knowledge about the other female's clutch size. A test of information used must thus provide control for such indirect knowledge which may be "used", but not actively perceived. Statistical analysis also needs to be heedful of collinearity of predictors. (Nefdt and Compton 1996) . In addition, females will compete for oviposition sites and will lay fewer eggs when more females are present (Nefdt and Compton 1996; Moore and Greeff 2003) . In P.
awekei, the wasp studied here, larger females physically monopolize oviposition sites by holding smaller females in the air (Moore and Greeff 2003) and this may cause a negative correlation between the number of eggs two competing females oviposit and should increase the variance in clutch Sex ratios are commonly not precise and as the clutch size decreases the chance of a maleless clutch increases (Hardy 1992) . Therefore it has been suggested that smaller clutches should be less female biased to guard against malelessness (Nagelkerke 1996) . In fig wasps this relationship is very strong with 6 out of 6 species investigated by Kjellberg et al. (2005) showing a reduced sex ratio as the clutch size increased. The same trend was found in a seventh species (Kinoshita et al. 2002) .
This relationship can result in a decline in sex ratio as relative clutch size increases (Moore et al. 2005b) . It is thus important to control for single foundress clutch size trends.
Hymenopteran males are only related to their daughters and they will benefit from skewing the sex ratio towards daughters (Hawkes 1992) . In Drosophila it has been found that substances in the semen that influence the females have additive effects (Chapman et al. 1995) . Adding these ideas together, one may expect that females who are mated more than once will produce more female biased sex ratios than those that have been mated only once. Greeff (1996) argued that when females are mated to unrelated males, they will be less related to females than on average and should produce less female offspring. Conversely, when they are mated to brothers they will be more related to daughters and should produce more female biased sex ratios. In the fig wasp Platyscapa awekei, males disperse to other figs and chew holes into the figs to secure matings with females inside. These holes allow air into the figs that changes the wasps' behaviour (Nelson 2005) from which females could gain non-genetic information on relatedness to potential mates.
Here we study two foundress sex allocation behaviour of Platyscapa awekei, the in that some male dispersal occurs (Greeff 2002; Greeff et al. 2003; Moore et al. 2005a ). Matings following dispersal will reduce the degree of local mate competition, leading to less female biased sex ratios, and may also relax selection for precise sex allocation (Nelson and Greeff 2009 
Materials and Methods
All field work was done at the National Botanical Gardens, Pretoria, South Africa (25°44'13.08"S, 28°16'32.86"E) and all statistics and calculations were done in R2.6.1 (R Development Core Team, 2007) . When generalized linear models with binomial errors for proportion data were overdispersed, quasibinomial models were fitted and an F-test was used to test for significance (Crawley 2005) . In each of the two foundress figs, one of the two females was chosen randomly to serve as the focal individual. For linear models this focal female's data were used as the response variable and the other female's data were used as predictor variables. When the rate at which wasps arrive at a tree varies over time, the negative binomial distribution should fit the observed data better (Hilborn and Mangel 1997 
VARIATION IN FOUNDRESS NUMBER

MATING SYSTEM
A large population genetic study on P. awekei The recorded sex ratios are thus secondary sex ratios and sex biased death during development could lead to systematic deviations between the observed and "intended" sex ratio.
Prior to sampling, a power analysis was performed to determine a realistic sample size to collect to be confident that an effect of own and other foundress clutch size on sex ratio could be detected if foundresses do use this information when allocating sex. Computer simulation showed that a sample of 30 broods was sufficient for our purposes. In total, 93 single foundress and 119 double foundress introductions were performed. Of these, 60 single foundress broods and 88 double foundress broods were collected respectively.
MATERNITY ASSIGNMENT
Double foundress broods from each tree were randomly assigned an order. Following this order, DNA was extracted from each individual in a brood using the Chelex DNA extraction protocol developed by Estoup et al. (1996) . The abdomens of female wasps that had emerged naturally were removed under a dissecting microscope. This was done as a precaution to avoid contamination from sperm in their spermathecae. Wasps were placed individually into Eppendorf tubes, frozen in liquid nitrogen, then ground using an Eppendorf pestle.
500μl of Chelex (10%; SIGMA, c7901-100G, Chelex 100 sodium form), preheated to 60ºC, was added to each tube using a cut off 500μl pipette tip.
Samples were placed in boiling water for 15 minutes. Thereafter, 7.5μl Proteinase K (20.3mg/ml; Fermentas, #EO0491) was added and the sample shaken down. Samples were placed in a water bath at 55ºC for 1 hour and gently shaken 
NON-CLUTCH SIZE EFFECTS ON SEX RATIO
Only two-foundress broods were genotyped in order to assign maternity, so the predicted effects of multiple mating and sibmating could only be tested for two foundress figs. One female from each double foundress brood was randomly selected to be the subject representing that brood.
For this subset of the data, a generalized linear model with binomial errors was fitted (Wilson and Hardy 2002; Crawley 2005) . We fitted the model:
sex ratio ~ tree + own clutch size + other clutch size + multiply mated + daughter heterozygosity, with tree and multiply mated as factors.
CLUTCH SIZE EFFECTS ON SEX RATIOS
Here we considered the single and two foundress broods simultaneously. For the two foundress broods the same randomly drawn focal mothers were used as above. For single foundresses, the brood size of the other female was set to zero. We (6) equal to 1, we obtain the ESS sex ratios for two females when they lay their eggs simultaneously, but when their clutches can differ in size as:
where x i is the sex ratio (proportion of sons) of the ith female when she produces a clutch of size N i and the other female produces a clutch of size N j , and the inbreeding coefficient in the population is F. The predicted sex ratio is the product of the normal biparental sex ratio of ¼ calculated by Hamilton (1967) for two females, a fraction that corrects for the increased relatedness of daughters to mothers due to inbreeding (Herre 1985) , and a fraction that corrects for the females' relative clutch sizes. As we will be testing how females adjust their sex ratio in response to both their own and the other female's clutch sizes, it is essential to Optimal sex allocation in a fig wasp write the last fraction in terms of both brood sizes rather than just their ratio, as is often done.
The optimal predictions are given in Fig. 1 . As the other female's clutch size increases, a higher sex ratio is produced and the sex ratio falls rapidly with increases in own clutch size. We can see that if we multiply both sides of equation (1) 
; as was found by Yamaguchi (1985) and Stubblefield and Seger (1990) . Another prediction that may be helpful in testing the fit between data and this model is that the last term in equation (1) can be written as (1 + N j /N i )/2 and this means that when we plot sex 
with the first term denoting fitness via daughters and the second, fitness via sons; the fractions containing F gives the relative genetic value of daughters and sons (Suzuki and Iwasa 1980; Stubblefield and Seger 1990) , and the summation gives the expected mating success per male over all j patches, each with a frequency of P j .
To obtain the optimal number of males, we calculated P j from the distribution of 56 two foundress clutch sizes observed in this study. We set all values of x i = 0.25. Then, until the optimal sex ratios stabilized, we repeatedly found the optimal sex ratio for each clutch size sequentially.
The predicted sex ratio is given in Fig. 1 
OPTIMALITY TESTS
We compared the log-likelihoods of observing the sex ratios under the complete and self-knowledge models. We assumed that sex ratios are binomially distributed. A likelihood ratio test can be used to 
Results
VARIATION IN FOUNDRESS NUMBER
Averaged over all the crops, 58% of figs contained a single foundress and 22% contained two 
DETERMINANTS OF CLUTCH SIZE
Descriptive statistics of clutch sizes and sex ratios are given in Table 1 Together, two females lay more eggs than single females did, but the degree to which they did so depended on the tree (Table 2 , Fig. 3a ).
Single foundresses laid the same number of eggs regardless of the tree from which they came (Tukey HSD, P > 0.999). The combined clutch size of females from trees 1 and 2 was significantly larger than that for single foundresses (Tukey HSD, P < 0.01), but significantly less than the combined clutches from tree 3 (Tukey HSD, P < 0.0001).
Similarly to the total clutch size, the average clutch size was affected by both tree and female number, as well as their interaction (Table   2 , Fig. 3b ). Two foundress figs from tree 1 tended to have smaller average clutches than single foundress clutches from all other trees (Tukey HSD: tree 1: P = 0.078; tree 2: P = 0.067; tree 3: P Conversely, two foundress clutches from tree 3 tended to be larger than those of single foundress treatments, but it was also not significant (Tukey HSD: all P's > 0.62). However, the average clutch from two foundress figs in tree 3 was significantly larger than that from trees 1 and 2 (Tukey HSD: respectively: P < 0.001, P = 0.018).
Focal clutch size was determined by the tree ( conclude that it is mainly due to a tree effect (Table 3) . (Table 4) . Females with more heterozygous offspring produced fewer sons, not more as we predicted, but this trend was also not significant (Table 4) .
NON-CLUTCH SIZE EFFECTS ON SEX RATIO
CLUTCH SIZE EFFECTS ON SEX RATIOS
Here we excluded the two two-foundress figs that contained unusually small clutches although we 
OPTIMALITY TESTS
The log-likelihood of observing the data given the complete knowledge model is -147.2719 (= LLc), whereas the log-likelihood for the self-knowledge model is -150.8673 (= LLs). This means that the support (sensu Edwards 1972) for the complete knowledge model over the self-knowledge model is 3.6 and the observed data are 36 times more likely under the complete knowledge model than The correlation between the observed data and the complete knowledge prediction was 0.397 For data generated from the perfect fit, but with binomial variance, the average fitness is 98.8% of the best strategy, giving a selection coefficient of 0.012. This can be compared to the 97.9% (= 100*(1 -0.021)) of the observed data.
Discussion
We show for the first time that a wasp can adjust its sex ratio in response to its own and its competitors' clutch sizes. We show that the complete knowledge model explains the data 36 times better than the self-knowledge model.
However, females that produce larger clutches consistently produce fewer sons than would be optimal. We must therefore conclude that although the complete knowledge model explains the data better than the self-knowledge model, it cannot account for this persistent deviation. Even so, the fitness costs are minor with a selection coefficient of 0.021.
CONTEXT OF ADAPTATION
Foundress counts throughout the year show that females encounter one and two foundress figs frequently. As a result, selection would have had ample opportunity to fine-tune these traits and it is not unrealistic to expect them to be close to optimality (Herre et al. 2001) .
Females have to adjust their sex ratios to the number of foundresses and to the relative clutch sizes. Sources of information on foundress number would thus also be beneficial. There was no seasonal trend in foundress numbers (Fig. 2) and this suggests that wasps cannot infer the density of females from climate. However, foundress numbers seemed to be either high ( > 1.5) or low ( < 0.75). This dichotomous pattern may be the result of receptive trees being either in close proximity to wasp-producing trees, resulting in a high arrival rate of foundresses, or vice versa.
If this is the case, females may be able to predict wasp density from flight times. The three crops with the highest arrival rate also had the most variable rates (suggested by the negative binomial fit). This observation may be the result of changes in wind direction on alternate days that will have a more marked effect on wasp arrival rate if the wasp-producing tree is close by. Since P. awekei females do not re-emerge from figs, they have several sources of information to infer the number of co-foundresses.
We looked at females that were introduced in short succession. In a natural situation females may enter with longer time lapses (Greeff and Compton 1996) . This will affect the information available to foundresses. If females enter figs sequentially the first female may not always know that a second will follow (Greeff and Compton 1996; Kathuria et al. 1999) . Kinoshita et al. (2002) ignoring the other eggs already laid (Moore et al. 2005b; Raja et al. 2008) . Temporal aspects will also influence the information utilized. For instance, Flanagan et al. (1998) found that when N.
vitripennis females oviposit at the same time, the focal female uses the other females' body size rather than clutch size to adjust her own sex ratio.
On the other hand, when oviposition is sequential, N. vitripennis females appear to adjust their sex ratio to the other female's clutch size . Behavioural (King 1993 ) and genetic Parker 1986, 1990 ) data suggest that the strategy a female uses when she is the first to oviposit is independent of the strategy she uses when she is the second to oviposit on a host.
Future work should quantify temporal patterns of overlap and their effects on sex ratios.
Hetero-specific females ovipositing in the same patch can lead to misinformation. Nasonia vitripennis is reported to reduce its clutch size and increase its sex ratio when hosts are previously parasitized by the closely related Nasonia giraulti (Grillenberger et al. 2009 ) and Nasonia longicornis (Ivens et al. 2009 ), and even more distantly related parasitoids (Wylie 1973) . Similar to Wylie (1973) , King and Skinner (1991b) found that pupae death leads to a reduced clutch size, but they found no difference in sex ratio. Instead sex ratio changed in response to local cues at the site of previous oviposition (King and Skinner 1991b (Galil and Eisikowitch 1968; van Noort 1994; van Noort and Compton 1996; Molbo et al. 2003 Molbo et al. , 2004 . Future work needs to quantify the incidence and effect of this potentially misleading biological reality.
MATING SYSTEM
Previously we have argued that as many as 15% of should not expect this non-local mating to affect our optimality predictions or our fitness calculations. Such matings should result in higher sex ratios whereas we found that females tended to lay too few males. It is thus tempting to dismiss the effects of immigrant matings altogether, but we should remember that this may be an additional source of maladaptation. 
DETERMINANTS OF CLUTCH SIZES
NON-CLUTCH SIZE EFFECTS ON THE SEX RATIO
We found no evidence that females who mated with related males produced more female biased sex ratios. Reece et al. (2004) could not detect this relationship in N. vitripennis either and ascribed it to what has now been called the Crozier paradox (Aanen et al. 2008 ). In the case of sex ratios, the production of more female biased sex ratios when the male and female are more genetically alike leads to the loss of the genetic variation used to recognize kin. We have previously shown that the number of homozygous loci is a good reflection of sib mating history for P. awekei ). Hence, we can be confident that we should We found no evidence that females that were mated more than once produced more daughters. This suggests that although males only pass genes on to daughters and would thus favour a more female biased sex ratio, they do not manage to do so, or at least that if they do so, it is not via substances in the ejaculate that work additively. Shuker et al. (2006) found that only 2% of sex ratio variation can be explained by a difference in male lines in N. vitripennis. These findings, together with the fact that hymenopteran mothers can commonly adjust their sex ratio facultatively, lead us to conclude that females normally win this arms race.
QUALITATIVE AGREEMENT WITH THEORY
In line with the predictions of theory (equation 1), we find that females increase their sex ratio as the other female's clutch size increases and decrease their sex ratio as their own clutch size increases in size. This is the first illustration that a wasp can respond to both of these sources of information. A number of studies, all on N.
vitripennis, compared sex ratios to own and other clutch size and yielded conflicting results: Shuker and West (2004) found an increase in sex ratio as the other clutch size increased, but no effect of own clutch; Burton-Chellew et al. (2008) found a decrease in sex ratio as own clutch size increased but did not test for an effect of other clutch size; Flanagan et al. (1998) found a decrease in sex ratio as own clutch size increased, but no effect of other clutch size. Part of the answer may be in biological conditions of experiments (King and Skinner 1991a; Greeff 1996; Flanagan et al. 1998 ), but it could also result from a correlation between own and other clutch sizes.
Most tests of these models have used Werren's (1980) formulation which gives the optimal sex ratio in terms of the relative clutch size of the two females. When Suzuki and Iwasa (1980) tested their model against the data of Holmes Optimal sex allocation in a fig wasp showed a negative relationship within species (Mayhew & Godfray 1997; .
Nasonia vitripennis does not seem to show this relationship (King 1987; Shuker et al. 2006 Platyscapa awekei may thus be similar to Nasonia vitripennis where first and second sex ratios seem to be independent traits Parker 1986, 1990; King 1993) .
QUANTITATIVE AGREEMENT WITH THEORY
By comparing the likelihoods of the complete and self-knowledge models, we showed that the data are 36 times more likely under the former model. This simple answer underscores the strength of the likelihood approach advocated by Edwards (1972) .
Using the likelihood approach also forces us to compare the performance of multiple models. If anything, we hope that this paper will convince more people to use likelihood to test alternative models.
Orzack's weak tests suggest that the data can be explained by the complete knowledge model, but not by the self-knowledge model.
Together with the likelihood approach above, it is thus clear that the complete knowledge model explains the data better than the self-knowledge model.
We showed that two formerly suggested tests are uninformative in the face of binomial sex ratio variation. Yamaguchi (1985) and Stubblefield & Seger (1990) showed that co-foundresses should lay equal numbers of sons, but when we take binomial sex ratio variance into account, and possibly the low variation in combined clutch sizes, the equal-sons test may frequently not hold. Orzack (1991) Optimal sex allocation in a fig wasp in males. However, this effect is very small and seems unlikely to explain the discrepancy.
Fig wasps frequently produce more female biased sex ratios than expected (Frank 1985; Herre et al. 1997; Kinoshita et al. 1998) . These sex ratio expectations may be too high if the level of inbreeding estimated from ecological data is too low. Ecological estimates will be too low when clutch sizes are unequal (Frank 1985; Zavodna et al. 2007 ) and when females enter figs, but fail to oviposit (Molbo et al. 2004) . Note that this explanation is not valid here as we measured the relative clutch sizes and independently estimated the degree of inbreeding.
FITNESS CONSEQUENCES
Since P. awekei females lay all their eggs in a single fig, we have effectively recorded the lifetime fitness consequences of their sex allocation. This is with the exception of immigrant matings, but we have shown that these will account for a small fraction of fitness. As the sex ratio approaches the optimal ratio, the selection coefficient will become smaller. Also, the fitness of a sex ratio strategy is dependent on the sex ratio of the other female. Therefore we made the distinction between the best sex ratio, which is the sex ratio giving the highest fitness, given the actual sex ratio of the other female's strategy, and the optimal sex ratio, which is the evolutionary stable sex ratio assuming the other female also produced the ESS sex ratio. The median selection coefficient was 0.01, which is less than half the average value of 0.021. This difference stems from a few females that laid far more sons than the optimal prediction.
It is possible that these females had too few sperm to fertilise all the "intended" female eggs . Additionally, part of the deviation from the best sex ratio is caused by variance in the sex ratio trait. Assuming optimal behaviour with binomial variance we obtain a selection coefficient of 0.012. Comparing this value to the observed selection coefficients, it seems that the majority of the selection stems from sex ratio variance rather than a lack of model fit.
CONCLUSION
We have argued for a number of standard 
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Figure S1
Releasing wasps from introduction experiments were caught in traps made from Eppendorf tubes.
Figs undergo a rapid expansion phase just before releasing, sealing traps over the figs. Caught wasps can be seen in the lower right trap. Traps were made by cutting off the apex of the tube and melting a fine gauze mesh over the end. Traps were loosely fitted over figs as they approached ripeness and were examined twice daily once figs started releasing.
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Optimal sex allocation in a fig wasp   Table S1 . Primer sequences, size range and allelic diversity of the 6 microsatellite loci used to assign maternity to individual wasps collected from experimental double foundress broods.
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